Abstract. Let L d K be fields of characteristic p ^ 0. Assume K is the field of constants of a group of pencils of higher derivations on L, and hence L is modular over K and K is separably algebraically closed in L. Every intermediate field F which is separably algebraically closed in L and over which L is modular is the field of constants of a group of pencils of higher derivations if and only if K(LP') has a finite separating transcendence basis over K for some nonnegative integer e. If p ^=2,3 and K(LP') does have a finite separating transcendence basis over K, and F is the field of constants of a group of pencils, then the group of L over F is invariant in the group of L over K if and only if F = K(LP') for some nonnegative integer r.
1. Introduction. Throughout we assume L is a field of characteristic p ^ 0. This paper is concerned with the Galois theory of pencils of higher derivations developed by Heerema [5] . Recall that a rank t higher derivation on L is a sequence d = {d¡\0 < i < t) of additive maps of L into L such that dr(ab) = %{d¡(a)dj(b)\i + j = r] and d0 is the identity map. The set of all rank t higher derivations forms a group with respect to the composition d° e = / where / = 1,{dmen\m + n = /}. Let H(L/K) be the set of all higher derivations on L, trivial on K and having rank some power of p. can be given a group structure by defining df to be the pencil of d'f where d' is in d, f is in / and rank a" = rank /'. Heerema developed the group of pencils in order to incorporate in a single theory the Galois theories of finite and infinite rank higher derivations. However, as indicated by Proposition 1, the group of pencils could also be used to develop a theory for some unbounded exponent purely inseparable modular extensions.
If K is the field of constants of a group of pencils on L, then L/K is modular and K is separably algebraically closed in L. This paper develops criteria for every intermediate field of L/K with these properties to be a field of constants. Necessary and sufficient conditions are shown to be that K(LP') has a finite separating transcendence basis over K for some nonnegative integer e. This provides for an immediate extension of part of the Galois theory in [5] . A characterization of the Galois groups in this more general setting awaits the solution in the bounded exponent infinite dimensional purely inseparable case. §3 develops criteria for a Galois subgroup of a Galois group to be normal. Conversely, suppose L/K is modular and n"K(Lp") = K. Then L/K(Lpn+') is modular for all n and hence, if Hn(L/K) denotes the group of all rank/?" higher derivations on L/K, H Ld = K(Lp"+ß.
and K is the field of constants of H (L/K) whence of H (L/K). Proof. Since separable extensions are modular, L/ C\nLp" is modular. In view of [4, Theorem 1.6] it would be tempting to conjecture that r)"Q*(Lp") is relatively perfect over Q*. However, examples given by Waterhouse [9] indicate that H"Q*(LP") can be bounded exponent over Q*.
The Galois correspondence using pencils developed by Heerema is restricted to the case where L/K is finitely generated. We now determine the most general conditions on L/K so that every intermediate field F which is separably algebraically closed in L and over which L is modular will be a Galois subfield, i.e. the field of constants of a group of pencils. Conversely, suppose K(LP') has a finite separating transcendence basis over K for some e and let F be an intermediate field such that L/F is modular and F is separably algebraically closed in L. Then F(LP") has a finite separating transcendence basis over F for some n, hence L = F ®F R where R/F is regular and has a finite separating transcendence basis and F/ F is purely inseparable modular of bounded exponent. Thus F is the field of constants of a set of pencils on L by the proof of [5, Proposition 2.1].
3. Invariant subgroups. 
